pointed to an interesting reference of 1662 to a "wodden man" which Scarburgh used in his lectures to demonstrate the motions of muscles, adding that the model was made by Wren, "who had worked as a demonstrator for Scarborough before going up to Wadham".'0 Now Parentalia can be misleading and does not always respect the highest standards of scholarship.11 The biographical material it contains is particularly suspect. It is certainly dangerous to read into the narrative more than is actually there; indeed a wiser policy is to scrutinize even Christopher jr.'s definite claims, and ask what evidence he had for making them.
I
Parentalia was written and revised over an extended period, from at least 1719 onwards.12 In his earliest drafts Christopherjr. refers both to a treatise on the motions of muscles, and to pasteboard models. Thus he says, "He [Wren] this work in connexion with the 1647 episode, but included only the second of the two Parentalia references (as it was eventually printed on p. 238). Here he says that the models were presented to Scarburgh and were destroyed in the Great Fire, but he makes no mention of Scarburgh's lectures. He originally followed this with a spurious claim that Wren had written the De ratione motus musculorum of William Croone, which was published anonymously in 1664.1' At two later dates Christopher jr. inserted further relevant passages into his transcript. We can say which insertion was made first, since only one appears in the fair copy now at All Souls College, Oxford, which was made in 1734, or shortly afterwards.'16 Here Christopher jr. adds to the passage mentioned above material he had found in Samuel Knight's Life ofDr. John Colet (London, 1724) , concerning Scarburgh and his lectures on muscles at Surgeons' Hall. He embellishes this himself, and is now prepared, tentatively, to link Wren's models with Scarburgh's lectures. As yet, however, the link is not very explicit: "In this New Improvement of Anatomy, He 13 British Museum MS. Add. 25,071, f. 32v. 14 Ibid., f. 38v. For an analysis of the manuscripts relating to the composition of Parentalia, see Bennett, op. cit., note 11 above. Parts, and Functions . .".17 Christopher jr repeats that the models were destroyed in the Great Fire, but is now prepared to add: "probably in the Repository at Surgeons=Hall".
The claim that Wren had written De ratione motus musculorum was deleted before Parentalia was printed, and the whole of the first inserted passage was (probably accidentally) omitted. However, some time after the fair copy was made, Christopher jr. rearranged this material to some extent and inserted it again, at an earlier place in his narrative, that is, following the account of Wren's early stay with Scarburgh.18 Here it was eventually printed. We now read, not that Wren simply presented his models to Scarburgh, but that they were purposefully made for his lectures: 104, 249, 386. 62 that this was indeed the context for his work. Just as some of his other medical interests had important theoretical significances-intravenous injection for the theory of circulation, splenectomy for Galenic physiology28 -Wren played a role in a wide-ranging theoretical debate that embraced muscular action, respiration and even meteorology. The evidence for this must be pieced together from a variety of sources.
First, what might Wren have derived from discussions or collaborations with Scarburgh? Scarburgh was greatly interested in mathematics and, according to Dr. Charles Goodall, this was reflected in a mechanical approach to anatomy. Goodall says that Scarburgh ". . . was the first who introduced Geometrical and Mechanical Speculations into Anatomy, and applied them as well in all his learned conversation, as more particularly in his famous Lectures upon the Muscles of Humane Bodies for 16 or 17 years together in the publick Theatre at Surgeons-Hall . . .".
Through Scarburgh, Wren may well have become familiar with the mechanics of muscular action. A complete account, however, would need to explain the origin of the mechanical force. As Wren himself pointed out in an address to the Royal Society, probably delivered at the beginning of 1662,30 a mechanical account must be comple- 1880-1950, vol. 5, p. 320 
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A note on theories ofrespiration and muscular action in England c. 1660 action. Wilkins himself had previously devised experiments to demonstrate the mechanical force generated by inflating a bladder."7
Many had suggested that muscles contract because they are inflated by spirits passing along the nerves. In his De ratione motus musculorum of 1664 Croone put forward the idea that this inflation is caused by a chemical reaction between a nervous juice and the blood: " . . . not one is such a novice in Chemistry as not to know how great a commotion and agitation of the particles is accustomed to occur from different liquors mixed with each other . .".Y8 In the same year Willis published his Cerebri anatome, where he also suggests a chemical explanation of muscular action in which a reaction between arterial blood and animal spirits produces an expansive force "like the explosion of Gun-powder".39 The blood contributes a vital, activating ingredient to the explosive reaction:
... whenas the arterious Juyce joyns more plentifully with the nervous flowing within the sanguineous parts, it may be well thought, that it also lays upon the Spirits brought thither with it, as it were some nitrosulphureous particles, and intimately fixes them on them; and so, by reason of this Copula, highly flatuous and apt to be rarified, the Spirits themselves become there more active, so that in every motive endeavour, whereby the Muscle is suddenly intumified, they, as if inkindled, are exploded. 40 Willis repeats his explanation in comparing the action of the heart with that of a muscle:
And not much unlike in the Muscles, as in the Heart, is the business performed; the Spirits inhabiting their Fibres, receive a sulphureous Copula and apt for explosion, from the blood there more plentifully flowing than about the Membranes, with which being endued, as often as they receive from the Nerve as it were the fiery inkindling or the match, the instinct of the motion to be performed, they being excited, and striking off their Copula, very much inflate or blow up the Muscle, and intumifle it for performing or compassing the motive endeavour.41
Wren, of course, had taken part in the dissections and discussions that prepared the way for Cerebri anatome, and had drawn most of the illustrations in the book.'2 II The function of respiration was a directly related problem; essential to Willis's muscular explosions were the "nitrosulphureous particles" carried by the arterial blood. John Mayow, who became a Fellow of All Souls in 1660 and therefore was probably in contact with Wren, developed a theory (first published in 1668) in which J. A. Bennett nitrous particles, a vital constituent of the air, were carried by the arterial blood to the muscles, and there exploded on contact with the animal spirits. The same particles were also essential to combustion. Through the interest that Mayow's ideas have generated among historians, it has become clear that his work was part of a more general discussion, and that similar references to a "nitro-aerial spirit" can be found in the records of many natural philosophers.4" These include, among Wren's associates, Willis, Lower, Boyle, Hooke and Ralph Bathurst.
Wren also was concerned with respiration and the notion that the air had a vital constituent. His interest seems to have focused on the possibility of actually demonstrating this, using what Sprat described as "Instruments of Respiration, and for straining the breath from fuliginous vapours, to try whether the same breath so purify'd will serve again"." Wren went at least as far as a written description of such an instrument," though it seems unlikely that it was ever constructed. However in July 1663 he thought that a demonstration of this kind would provide suitable entertainment for the king's proposed visit to the Royal Society, and accordingly wrote to William Brouncker as follows:
It would be no unpleasing spectacle to see a man live wthout new Aire, as long as you please. A description of ye vessel for cooling and percolating ye Aire at once I formerly showed ye Society, and left with Mr Boyle. I suppose it worth putting in practice. You will at least learne thus much from it; if" something else in Aire is reqsite for life, yn yt it should be coole only, and free from ye fuliginous vapors and moisture, it was infected wth in exspiraon; for all these will in probability be separated in ye circulation of ye breath in ye Engine. If A note on theories of respiration and muscular action in England c. 1660 Boyle had his account of a device for purifying the air, since he specified the importance of a nitrous element at the same time, and since he explained "the motion of muscles by explosion" early in 1665, it seems likely that this theory dates from the early 1660s and that Wren's ideas developed alongside those of his friends at Oxford. Boyle was doing relevant experiments during this period. Willis, Lower and Wren carried on anatomical work together, and the Cerebri anatome contains relevant ideas, which Willis developed in later publications. Lower postulated a nitro-aerial spirit and muscular explosion in his De corde of 1669.
It is interesting that in April 1678, only a few months after Hooke and Wren had been discussing Wren's earlier theories, Hooke proposed an explanation of muscular action at a meeting of the Royal Society, with Wren in the chair. When he had finished, ". . . an occasion was taken, to discourse of the causes of the motion of the muscles; and how far the air taken in by the lungs might contribute towards muscular motion. And it was thought, that it was of great necessity for that very purpose."50 On the question of muscular action, Wren's ideas had not substantially changed: "Sir Christopher Wren supposed, that the swelling and shrinking might proceed from a fermentative motion arising from the mixture of two heterogeneous fluids."' '6 We can probably uncover one of the sources of Wren's interest in respiration. Guerlac has pointed out that the story of Cornelius Drebbel's submarine, whose occupants were revived by breathing an aerial substance prepared from saltpetre, provided support for the theory of a vital nitro-aerial spirit, and that Boyle published a detailed account of this in 1660.52 Wilkins had already devoted a chapter of his Mathematicall magick (1648) to "the possibility of framing an Ark for submarine navigations", where he mentions Drebbel's attempts and discusses "the greatest difficulty of all ... how the air may be supplied for respiration".53 This book had a great influence on Wren in the 1650s and a catalogue of his early work, which probably reflects his interests during this period, includes not only "Strainer of the Breath, to make the same Air serve in Respiration", but also "Ways of submarine Navigation" and "To stay long under Water".54 It seems possible that Wren first approached the subject of respiration through this specific problem, that he became acquainted with the mechanics of muscular action through his association with Scarburgh, and that, in discussions with his friends in the early 1660s, he contributed to the development of theories linking respiration and muscular action. These discussions involved the contemporary notion of a vital nitro-aerial spirit.
III
Another aspect of Wren's work during this period, which again runs parallel to similar interests among his friends, carries the thread of related ideas still further.
6" Birch, op. cit., note 30 above, vol. 3, p. 402. 51 Ibid., p. 403. Note Hooke, op. cit., note 3 above, p. 355. 5' Guerlac (1953) London, Vernor & Hood, 1802, vol. 2, pp. 188-194. 64 Parentalia, p. 198. J. A. Bennett If part of the air is so vital to life, then the atmosphere must be studied as an important variable in the health of man. Already in 1657 Wren had suggested to the "rational philosophical Enquirer into Medicine" that a correlative study of dissections, epidemics, the weather and other natural phenomena would yield "a true Astrology to be found by the enquiring Philosopher, which would be of admiral Use to Physick".55 He returned to this theme in his 1662 address to the Royal Society, where he stressed the importance of chemistry to physiology. The programme was now better organized, perhaps because its theoretical rationale-the role of the air in the health of manhad been formulated more clearly: " . . . there is another Part of Physiology, which concerns us as near as the Breath of our Nostrils, and I know not any Thing wherein we may more oblige Posterity, than that which I would now propose."56 What Wren proposed was an "History of Seasons", divided into two parts. The first, "A meteorological History", consisted of five sub-histories, in which were recorded the changing qualities of the air, such as its motion (winds), heat, cold, moisture, or refraction as observed with astronomical instruments. This would be correlated with "A History of Things depending upon Alteration of the Air and Seasons"-a record of crops and cattle, wines (though, as a foreign import, this belonged rather among the independent variables), fish, fowl, insects and venomous creatures, and Above all, the Physicians of our Society should be desir'd to give us a good Account of the epidemical Diseases of the Year; Histories of any new Disease that shall happen; Changes of the old; Difference of Operations in Medicine according to the Weather and Seasons, both inwardly, and in Wounds: and to this should be added, a due Consideration of the weekly and annual Bills of Mortality in London.57 Wren's work in meteorology, which was largely concerned with the design of instruments, such as a rain-gauge and a thermometer, both self-registering, and his famous weather-clock, is correctly understood in the context of a broad medical philosophy. Associates who were also interested in meteorology, such as Boyle and Hooke, seem to have held similar ideas, and to have supported a miasmatic theory of epidemics. Boyle thought that epidemics resulted from a chemical imbalance in the atmosphere, caused by effluvia which originated in mineral deposits in the earth.58 IV It seems clear that in the first half of the 1660s Wren played at least a supporting role in some exciting developments in theoretical physiology. The sparse record of his work adds a little to our understanding of a network of related ideas, which involved both a number of natural philosophers and a wide range of their interests.
We can perhaps derive a final point of interest from Wren. A familiar account of
